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Case Study 1:
Heavy Precipitation Conditions over Limpopo River
Basin (Southern Africa) in January 2013

TRMM Precipitation

NASA data will be imported into GIS
where it can be examined together with

MODIS Flood Inundation data in a GIS
environment.
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Case Study 2:
Cyclone Phailin

Flood Conditions in Northeastern India in October

2013
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Case Study 3:
Typhoon Haiyan

Flood Conditions in over the Philippines in
November 2013
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Web Tools

TRMM Online Visualization and Analysis System
(TOVAS)

http://disc.sci.gsfc.nasa.gov/precipitation/tovas

Global Flood Monitoring System
http://flood.umd.edu/

Near Real Time Global MODIS Flood Mapping
http://oas.gsfc.nasa.gov/floodmap/home.html



Rivers/Basins

Population

Global, National Administrative
Areas

Global Base Maps

Health Supply Warehouses,
Ports, Airports, Roads

GIS Data Layers

USGS HydroSHEDS

NASA Socioeconomic Data and Applications Center (SEDAC)

Global Administrative Areas

ESRI Base maps

ESRI + USAID GeoCenter
Open Development

PhilGIS

Maptell

http://hydrosheds.cr.usgs.gov/

http://sedac.ciesin.columbia.edu/

http://www.gadm.org/

http://www.esri.com/data/basemaps

http://www.arcgis.com/home/

http://www.opendevelopmentcambodia.net/
base-map/

http://philgis.org/

http://www.maptell.com



TRMM Online Visualization and Analysis System (TOVAS)
http://disc.sci.gsfc.nasa.gov/precipitation/tovas

@ TRMM Online Visualization and Analysis System (TOVAS) — GES DISC - Mozilla Firefo:
File Edit View History Bookmarks Tools Help

| @ TRMM Online Visualization and Analysis...
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+ OVERVIEW You are here: GES DISC Home > Precipitation >> TRMM Online Visualization and lysi Y (TOVAS)

y

+ DATA HOLDINGS TRMM Online Visualization and Analysis System (TOVAS)

+ DOCUMENTATION AIMPORTANT MESSAGE May 14, 2013 IMPORTANT: Rollback and Replacement of TRMM VIRS Data Products for May 12, 2013 (DOY 132)

Add From PPS:

nal Features

+ News PPS was informed by PACOR after TRMM data production for May 12, 2013 had finished and products were made available, that there was missing data in the level zero VIRS file for that
+ Alerts day (DOY 132). Areplacement version with the recovered data was was made available and PPS used this improved version to generate replacementfiles.
+ Tools

- If you have obtained any 1A01 and downstream TRMM data products earlier today (see list below) through our data archive or via Standing Order, etc., please discard these products and
+ Science Focus use the newer replacement file versions. The replacement files should have a time stamp of approx 19:16 etc.
+ Applications

+ Instruments TRMM data replaced for May 12, 2013 include the following:

+ Links
+ FAQ

1A01, 1B01, 1B01BR, 1B01QA, 1B01_C, 1B01_TREND, 3G01-4, 3G01-5, EGscan, FireMonth, FireDay, FireDayPlot, FireMonthPlot, UtahDay, UtahZ

If you have questions or concerns, please contact us, gsfc-help-disc@lists.nasa.gov

/A IMPORTANT: Rollback and

Replacement of TRMM VIRS Data We - : o S - B B based
Products for May 12, 2013 (DOY inte

o Instances

Jjavascript:veid(0);
’ (*See Below for TMPA Subset ASCII Service)

Near-Real-Time Monitoring Product (For research, use Archive Data)
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT): 3B42RT
Daily Global and Regional Rainfall (3B42RT derived

TMPA-RT Intermediate IR Product: 3B41RT (VAR)

TMPA-RT Intermediate Microwave Product: 3840RT (HQ)

Near-Real-Time Monitoring Product
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis
(TMPA-RT): 3B42RT




Giovanni -TRMM 3B42RT
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South: -29.200

Vertical Profile

Select a vertical profile range. The range selection is disabled unless a qualifying parameter is ggfected. In order to enable this option (and populate the list with values), select a 3D parameter. 3D parameters have at least three dimensions and

are labeled with a '(3D)' in the ‘Parameters' section
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Visualization Results

Near-Real-Time Monitoring Product (For research, use Archive Data.)
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT): 3B42RT
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Download NetCDF Files

+ ABOUT GIOVANNI + INSTANCES + FEEDBACK

Near-Real-Time Monitoring Product (For research, use Archive Data.)
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT): 3B42RT

+ RELEASE NOTES + HELP

Results #2 @ Remove All | [

Visualization Results IDownIoad Data | Product Lineage Acknowledgment Policy

Download source data products and data products derived from Giovanni processing stages. For simplicity purposes, only the initial retrieval and final rendering phases are currently accessible for downloading. Supported download formats are HDF, NetCDF(NCD), ASCII, and
KMZ (ASCII is available only when the amray size is within about half-million points). To download multiple files at once, select the desired files (from any section) by clicking on their associated chedkboxes, and then click 'Download in Batch’. Note: that 'n/a’ means that a
file size or other column value is not available; 'saa’ means that a file is exactly the same as the previous one in the list. Also, not sll services and dsta products support all download file formats.
Initial Data Retrieval Download in Batch
Download Files
Data Product Start Time File Size (b)
[ wor neo [l asc

TRMM_3B42RT.007 (accumulated_precipitation) 2013-01-22T22:30:00Z 321270 D B @ ‘:‘
TRMM_2B42RT.007 (precipitation) 2013-01-22T22:30:00Z 321270 saz  saa TN
TRMM_3B42RT.007 (accumulated_precipitation) 2013-01-23T01:30:00Z 335185 ] e @] )
TRMM_2B42RT.007 (precipitation) 2013-01-23T01:30:00Z 335185 saz  sas
TRMM_2B42RT.007 (sccumulated_precipitation) 2013-01-23T04:20:00Z 320013 D @ @
TRMM_2B42RT.007 (precipitation) 2013-01-23T04:20:00Z 320013 s3aa s3a3
JE . T S T— — ~
Two Dimensional Map Plot Download in Batch
Input Files Start Time File Size (b) Download Files
TRMM_3B42RT.007 (precipitation) 2013-01-22T22:30:00Z 183823 ] orl [ [ 17 s
TRMM_3B42RT.007 (accumulated_precipitation) 2013-01-22T722:30:00Z 183823 =33 =33 ]_] E
Output Files ] kmz

precipitation. TRMM_: 23801 =

recipitation. TRMM 23877 ] 2]

T \ | »

\

Check the NCD and Download in Batch

m




Downloaded zip file. Click link to save file to desired location.

(' & gdatal sci.gsfc.nasa.gov/daac-bin/G3/batchDownload.cgi

e ¢ /B~ Google A B3

National Aeronautics Search DISC
and Space Administration

n\u | :5'1"""/’ “ ‘)\\u'
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+ ABOUT GIOVANNI + INSTANCES + FEEDBACK

+ Advancad $sarch

+ RELEASE NOTES + HELP
Batch Download
All of your selected files have been compressed into one single file. Please click the file name below to download:
File: TRMM_3B42RT_latlonplot_113116113440.tar.gz
Size: 15785.7 KB
Please click here to go back to make another download, or click the "Back™ button on the browser.
Responsible NASA Official: Steven.J Kempler@nasa.gov + Contact Us
Web Curator: M. Hegde qsfc-giovanni-disc@lists.nasa.govs

+ Privacy Policy and Important Notices
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TRMM Online Visualization and Analysis System (TOVAS)
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Near Real Time Global MODIS Flood
Mapping
http://oas.gsfc.nasa.gov/floodmap/home.html

(- oas.gsfc.nasa.gov/floodmap/home html C E’- Google P B I
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Home Project Goal

Algorithm

‘“‘

Product Description NASA Goddard's Office of Applied Science is working to operationalize near real-time global flood mapping using available satellite data

Data Download resources -- currently the twice daily overpass of the MODIS instrument, on the Terra and Aqua satellites. We are working to include

Africa additional data sources, such as radar, to improve coverage and accuracy.

Asia This work builds on the long-time expertise and efforts of the Dartmouth Flood Observatory (DFO) to map floodwater extent in detail
Austratia/NZ for active floods. The DFO website provides additional detail, additional products, and archives of historical flood maps. This OAS
website provides links and information about the automated daily flood and surface water products produced at NASA Goddard.

Europe

North America In general, the DFO website may have more accurate products as experts have been involved in building the flood extent maps using
available data, and are thus able to edit out errors. The OAS website will have more timely products, as they are generated
automatically within several hours of satellite overpass and posted on this website, but they have not been manually examined or edited
Multimedia for errors.

South America

Future Upgrades &

Although fairly robust, the current system is still in active development. If you would like to be kept informed of updates and
Enhancements

‘ developments, please sign up for the floodmap mailing list. We welcome and encourage any feedback on the products so we can
News/Status improve their accuracy and useability.

Mailing list



as.gsfc.nasa.gov/floodmap/home html

Home Project Goal
Algorithm

Product Description

NASA Goddard's Office of Applied Science is working to operationalize near real-time global flood mapping using available satellite data
resources - currently the twice daily overpass of the MODIS instrument, on the Terra and Aqua satellites. We are working to include
additional data sources, such as radar, to improve coverage and accuracy.

Data Download

Africa

Asia This work builds on the long-time expertise and efforts of the Dartmouth Flood Observatory (DFO) to map floodwater extent in detail
Austratia/NZ for active floods. The DFO website provides additional detail, additional products, and archives of historical flood maps. This 0AS
website provides links and information about the automated daily flood and surface water products produced at NASA Goddard.

In general, the DFO website may have more accurate products as experts have been involved in building the flood extent maps using
available data, and are thus able to edit out errors, The OAS website will have more timely products, as they are generated
automatically within several hours of satellite overpass and posted on this website, but they have not been manually examined or edited
for errors.

North America
South America
Multimedia

Future Upgrades &

Enhancements Although fairly robust, the current system is still in active development. If you would ke to be kept informed of updates and

developments, please sign up for the floodmap mailing list. We welcome and encourage any feedback on the products so we can

News/Status improve their accuracy and useability.

sfc.nasa.gov/floodmap/Africa.htm

Mailing list

Product Description

Data Download
Africa
Asia
Australia/NZ

Open Data Download and choose
your continent of interest.

Europe

North America

South America
Multimedia

Future Upgrades &
Enhancements

News/Status

Mailing list
To subscribe to our mailing
list to receive email

notification of updates,
please, click here.

Click on the tile that contains your
region of interest
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MODIS Inundation Mapping

Archive Available

Nl e GIS shapefiles, png, kmz

January 2013 - Products | Available Downloads
S MT WT F S
MODIS Flood Map /IMFM | pns d -ﬁ ﬁl
12345 MODIS Flood Wate MFW | shapefile (.zip) IPJ“.Z b 74 a n geotl es are
€ i MODIS Surface Witer | MSW |shapefile (_zip) |I<;r".2

MODIS Water Pro§uct| MWP| geotiff ava i Ia ble

README pdf | e

Check stide show for 10 days.

NASA EXPERIMENTAL
SCIENCE PRODUCT

MODIS Flood Map
24-26 Jan 2013

Tile: 030E020S

Seve
Current flioodwater -
Ciloud
R

.mu
Urban areas
Backgre a
S N Vorks Py
il

produces global daily surface and flood water maps at approximately 250 m
resolution, in 10x10 degree tiles.



You may choose your
date(s) of interest in
either 1, 2,3 or 14

Click the file you wish
to download and
save to desired
location on your

day composites. computer
2 Day Com 208y 102y 14 Day
January 2013 Products | Available Downloads N
SR MODIS Flood Map | MFM | pnz
2 . MODIS Flood Water | MFW [shapefile (.zip) |KMZ 7= (=}
'= ?‘ I . MODIS Surface Water | MSW |shapefile (.zip) |KMZ
- MODIS Water ProductIMWPlgesw'r'

NASA EXPERIMENTAL
SCIENCE PRODUCT

MODIS Flood Map

24-26 Jan 2013
Tile: 030E020S

Current floodwater .
out LANGE NOOKS

Cloud

Reference water
COLW when

README

|pcr’

Check stide show for the last 10 days.

PRODUCTS:

MFW: MODIS Flood Water

MSW: MODIS Surface Water
(MFW before subtracting the
reference water)

MWP: MODIS Water Product
(combines both MFW and
MSW)

MFM: MODIS Flood Map =
annotated 10x10 degree map/
graphic product

(currently png format)

DATE:
product date: YYYYDOY
YYYY: 4-digit year.

DOY: 3-digit day of year (001
to 365 or 366).



MWP (MODIS Water Product):

Introduced March 2012. Currently delivered only in geotiff
raster format, with the following pixel values:

0 : Insufficient data to make water determination (cloudy,
missing images, swath gaps swaths, or bad data values).

1 : No water detected.
2 : Water detected AND coinciding with reference water (e.g.,

not flood).
3 : Water detected, beyond reference water, so is likely flood.

To display all surface water (eg., MSW), use all pixels >= 2.



MODIS Flood Map (MFM) .png image

(3-day composite, 29-31 January, 2013)
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Provides global maps, time series, animation (50°S-50°N) of:
* Instantaneous Rain

« Accumulated rain over 24, 72, and 168 hours

e Stream flow rates and flood detection at 1/8thdegree (~12

km)




Global Flood Monitoring System (GFMS)
http:/fflood.umd.edu

Pan the map
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Global Flood

Monitoring System (GFMS)
http://flood.umd.edu/

Streamflow 12km res, [m*3/s] Streamflow 12km res. [m*3/s]
06Z222Jan2013 06Z23Jan2013
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Under the Geoprocessing Tab, Open the ArcToolbox.Open the
Multidemensional toolbox, choose the Make NetCDF Raster Layer
tool



— ——— —— |
@ LimpopRB.mxd - ArcMap ‘ lﬂ
— — - i i—

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DpE& 3@ x |9 &b 118284 v EEE RO P @ R E @ Sl - [E] & B g ¢ Animation- | ta | BT
1 22 . SWAT Project Setup ~ Watershed Delineator ~_HRU Analysis ~ Write Input Tables ~_Edit SWAT Input ~ SWAT Simulation ~ _

RaM@ i« FE- TN

Table Of Contents ax

88| ® Input netCOF File “ | Make NetCDF Raster
= Layers @] Layer

i - . © Variable
() = Limpopo River Basin 2013 Makes a raster layer from a

(W] soil_clippedtoLRB netCDF file.

= [ Limpopo River Basin © X Dimension
n . .

=] LRB Rivers © Y Dimension
=] BWA Rivers

| »

© Output Raster Layer

=] SA Rivers

= ZWE Rivers

=] MOZ_Rivers

Band Dimension (optional)

Dimension Values (optional)

[0 Dominant major soil group (FAO 1
[0 GLDAS_19Jan2013
[ precipitation_19Jan2013

=

=] GRanD_reservoirs_vl_1 Dincnged E]
[

=] RSA Dams
O

H ®

=] LRBIOmMSRTM <
Value 3 y
o Value Selection Method (optional)
™ High: 3473 BY_VALUE
Low: -251

o

=] hydrobasins_africa

|| cancel | |[Environments... | | <<tideHep | |  ToolHep

Geoprocessing tool that makes an in-memory raster layer from a netCDF file. 3770803.005 -2817650.232 Meters
E

Make netCDF Raster Layer tool



Q LimpopRB.mxd - ArcMap ‘ - N | o | B
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DRES LBE x |9 o | &b | 11828442 rYAl=lr1=] ]| gmigm ShEEIEFREEL Y\Ug_;;ﬁigmmaﬁon. & E]ia
EQ MQI il 0| N[ | B & | © SWAT Project Setup » Watershed Delineator» HRU Analysis+ Write Input Tables » Edit SWAT Input~ SWAT Simulation v
Table Of Contents 7 x ' =@ %
%883 " ,
— © Input netCDF File Input netCDF File
£ Layers |+ @
< Li River Basin 2013 .M_/ The input netCDF file.
= ||'|'|popo er n e
(W] soil_clippedtol RB Q Open g
= M Limpopo River Basin © X Dimension
o Lookin: |}, TRMM_Monthly_lationplot_1131031850541a v @ (¥ [* [~ | fwr
. © Y Dimensi »
B [ LRB Rivers mensen (R= Name Date modified Type =
= M BWARivers 'E} : E
D — et 73B43.20111201.7.G3.nc 11/3/20131:50PM  NC Fil
: ecentilaces 4)3843.20120101 72 1/3/20131:50PM  NCFil{=
= @ SARivers —— ) = Type: I\?E File // !t
- Band Dimension (optional) ~ § ' |7]3B43.201202| Size: .40 MB 1/3/20131:50 PM NC File
= O ZWERivers — 213843201203 pate modified: 11/3/20131:50 PM f1/3/20131:50PM  NCFil
- Dimension Values (optional) | Desktop |7 3B43.2012040T°7°G3'nc 1/3/20131:50 PM  NCFile
=] MOZ_Rivers £ - 2}3843.20120501.7.63.nc 11/3/20131:50 PM NCFile
— T I ‘Q \zj3843.20120601.7.63.nc 11/3/20131:50 PM NCFile
& @ GRanD_reservirs v1 1 Dimension {| braries  [7]3843.20120701.7.G3.nc 11/3/20131:50PM  NC File
O ~ &3843.20120801.7.63.nc 11/3/20131:50 PM ~ NCFile
=] RSA Dams &! Q}3B43.20120901.7.G3.nc 11/3/20131:50 PM ~ NCFile
= Computer  |7]3B43.20121001.7.63.nc 11/3/20131:50PM  NC File _
[0 Dominant majer seil group (FAO 1 4 |‘ = | D
O GLDAS 10Jan2013 @
[ precipitation_19Jan2013 File name: v I Open l
5 @ LRBIOMSRTM % s
val Fiesoftyoe: | Al Fiters Listed ("nc:"") v [ Cancel |
alue Value Selection Method (opti
igh: [0y d
M High: 3473 BY_VALUE [7] Open as read-only
Low: -251
=] hydrobasins_africa = B
i [ ok || concel ||[envionments...| | <<tiderep | | ToolHep |
1 3 Darmmmaan
< | I ] » =8 -
Geoprocessing tool that makes an in-memory raster layer from a netCDF file. 3770803.005 -2817650.232 Meters

—

Select your netCDF file for the Input netCDF File
value




Q@ LimpopRB.mxd - ArcMap - ‘ . - - ‘ = & I

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
NDRER LB/ x| 9 | db-| 118284424 ';.-13@-@ T W S v\l:] @ Bz | Animation~ | fa | BT
RIQM@ 3kl «= -0 k@ : j

Py ‘ P 2
Tt coer R | T . s T
8S8|E

S Layers T Input netCDF File Output Raster Layer
" = y —’ g impopo \TRMM_Monthly\3843.20111201.7.G3.nc
X The name of the output
= £ Limpopo River Basin 2013 < Variable raster layer P
e = precipitation ’
(W} soil_clippedtoLRB
= Limpopo River Basin X Dimension
O lon

=] LRB Rivers
= BWA Rivers

Output Raster Layer
a SA Rivers precdipitation_Dec20

=] ZWE Rivers
. Dimension Values (optional)
=2 MOZ_Rivers
=] GRanD_reservoirs_vl_1
(|
=] RSA Dams
=
[ Deminant major soil group (FAO 1
[0 GLDAS_19Jan2013
[ precipitation_19Jan2013
=] LRBIOMSRTM <

Value - N
" (op )]
W High: 3473 Value Selection Method (optional

BY_VALUE

m

Dimension

Low: -251

= hydrobasins_africa —

. I8 [ ok ][ cencel | [Environments...| [ <<tHiderelp | |
H < BT ] » =

4540007.411 -1390509.982 Meters

[77514.2976.30 £770.00x0.00 il | Slide 15 /31 | Default [
In the Variable field, under the dropdown menu, choose accumulated precipitation.

For the X Dimension field, choose longitude (lon). For the Y Dimension field, choose
longitude (lat). These are the defaults settings.

For the Output Raster Layer, type an appropriate name for the resulting raster file to
be created. The date, time and variable being displayed is suggested.

Click ok.
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Flood Identification

Detected water is compared to a
reference water layer that shows
"normal" water extent, and any pixels
found outside the normal water extent
are marked as flood, and output in the
MFW ("MODIS Flood Water") products.
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